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| ntroduction to the North Carolina State Parks System

eserving and protecting

North Carolina’s natural
resourcesis actually a
relatively new idea. The
seeds of the conservation
movement were planted
early in the 20th century
when citizens were alerted
to the devastation of Mount
Mitchell. Logging was
destroying awell-known
landmark — the highest
peak east of the
Mississippi. Asthe
magnificent forests of this

mile-high peak fell to =<

the lumbermen’s axe,

alarmed citizens began e

to voice their objections.
Governor Locke Craig

joined them in their efforts/”

to save Mount Mitchell.
Together they convinced
the legidature to pass a hill
establishing Mount Mitchell
asthefirst state park of
North Carolina. That wasin
1915.

Mount Mitchell State Park, NC

The North Carolina State
Parks System has now been
established for more than
three quarters of a century.
What started out as one small
plot of public land has grown
into 61 properties across the
state, including parks,

recreation areas, tralls, rivers,
|akes and natural areas. This
vast network of land boasts
some of the most beautiful

scenery in the world and
offers endless recreation
opportunities. But our state
parks system offers much
more than scenery and
recreation. Our lands and
waters contain unique and
valuable archaeol ogical,
geological and biological
resources that are important
parts of our natural heritage.
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As one of North Carolina’s
principal conservation
agencies, the Division of
Parks and Recreation is
responsible for the more than
164,000 acres that make up
our state parks system. The
division manages these
resources for the safe
enjoyment of the public and
protects and preserves them
as apart of the heritage we
will pass on to generations to
come.

An important component
of our stewardship of these
lands is education. Through
our interpretation and
environmental education
services, the Division of
Parks and Recreation strives
to offer enlightening
programs which lead to an
understanding and
appreciation of our natural
resources. The goal of our
environmental education
program is to generate an
awarenessin all individuals
that cultivates responsible
stewardship of the earth.

For mor e information contact:

N.C. Division of Parks
and Recreation
1615 Mail Service Center
Raleigh, NC 27699-1615
919/ 733-4181
www.ncspar ks.net
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| ntroduction to Mount Mitchdl State Park

In the crest of the billion
year old Black Mountain range
lies the summit of Mount
Mitchell, the highest point east
of the Mississippi. Thislofty
peak isthefoca point of the
1,860 acre Mount Mitchell
State Park.

Mount Mitchdl State Park
Isthe oldest state park inthe
southeastern United States. It
was established in 1915 by
the North Carolina Generd
Assembly for the preservation
and protection of the unique
spruce-fir forestslocated there.
The two highest peaks of the
eastern United States are
located within the boundaries
of the park: Mount Mitchell at
6,684 feet and Mount Craig
at 6,647 feet.

Mount Mitchell islocated
in Yancey County, 34 miles
northeast of Asheville off the
Blue Ridge Parkway on North
CarolinaHighway 128.

ThePark asan
Outdoor Classoom

Numerous recreation fac-
ilities and a variety of educa
tional opportunities make
avisit to Mount
Mitchell arewarding <
adventure. The natura
resources of this unique
mountai nous area open the
door to aworld of learning
and discovery. One of the
most outstanding natural
features of the park isits high
elevation. Because tempera-
ture decreases as atitude
increases, the climate of
Mount Mitchell issimilar to
that of southern Canada.

Mount Mitchell State Park
has a unique natural history
and is an excellent placeto
study geology, ecology,
biology and environmental
issues. The park isalsorich
in cultural resources and

Mount Mitchell State Park, NC
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provides awonderful outdoor
classroom for learning about
history, literature and recre-
ation. Students can study and
. learn about these and

P /> other subjects on
@ ahands-on basis.

Groupsare

. encouraged to visit
the park during the

. warmer months of
the year for hikes,
exploration, nature study and
other activities. Leaders may
choose to design and conduct
their own activities or make
use of the park’s Environ-
mental Education Learning
Experience packet. A park
ranger will be happy to meet
with your group upon arriva to
answer any questionsthe
students may have, or to wel-
come the group and present a
ghort talk. Park staff will make
every effort to accommodate
personswith disabilities.
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Park Facilities:

Restrooms. Restrooms are
available at the park office,

the restaurant, and near the
summit of Mt. Mitchdl behind
the concession stand.

The Balsam Shop: A gift
shop containing a variety of
regional crafts, art, music,
books and moreisaso
located near the summit. Itis
open May 1 to October 31
from10am. - 6 p.m.

Museum: A museum
featuring a variety of hands-
on, interactive exhibitsis
located next to the gift shop.
Itisopen from10am.-6p.m.
daily from April 1to
November 30, weather
permitting. The museum
depicts how the high
elevation of Mt. Mitchell
makesit an “island in the
sky” and influences the
weather, climate, flora, fauna
and human activities that can
occur here.

PicnicArea: A picnicarea
islocated at the north end of
the summit parking lot. It
contains 40 picnic tables,
several stone grills, drinking
water and two picnic shelters

Mount Mitchell State Park, NC

which can accommodate 16
people each. All are available
on afirst-come basis although
shelters may be reserved.

Use of the sheltersisfree of
charge unlessyou reserve
them.

Camping: Family camping
Is available from May 1 to
October 31 on afirst-come
basis. Each of the nine
campsites has agrill,

picnic table and a gravel pad
for tents. The campsites are
located a short distance from
the campground parking lot.
A centrally located
washhouse provides drinking
water and toilet facilities.
Thiswashhouseis closed
during the winter. Electric
and water hookups are not
available.

Schedulinga Trip:
1. Please contact the park at

least two weeksin advance to
make areservation.

2. Complete the Scheduling
Worksheet |ocated on page
8.1, and return it to the park as
soon aspossible,

3. Research Activity Permits
may be required for sampling
activities. If your group plans
to collect any plant, animal or
mineral within the park, please
contact the park office at least
30 daysin advanceto obtain a
permit application.
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BeforetheTrip:

1. Completethe pre-visit
activitiesin the Environmental
Education Learning
Experience.

2. The group leader should visit
the park without the partici-
pants prior to the group trip.
Thiswill enable you to become
familiar with the facilitiesand
the park staff, and to identify
any potentia problems.

3. Thegroup leader should
discuss park rules and behavior
expectations with adult leaders
and participants. Safety should
be stressed.

4. Everyone should wear a
nametag. Please color-code
tags (for groups) and establish
abuddy system.

5. Activitiesthat take place
outdoors may expose partici-
pants to insects and seasonal
weather conditions. The high
atitude makes the climate of
Mount Mitchell quite cold even
in summer. Be prepared by
dressing accordingly and
wearing sunscreen and/or insect
repellent, if necessary.
Comfortable waking shoes
should aso beworn.

6. The group leader isrespon-
siblefor obtaining a parental
permission formfromeach
participant, including a list of
any health consderationsand
medical needs. An example of
thisformison page 8.2.

7. 1f you will be late or need to
cancel your trip, please notify
the park asfar in advance as

possible.
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Whileat the Park:

Whether your classis
working on an
Environmental Education
L earning Experienceor
taking anature hike, please
obey thefollowingrules:

1. To help you get the

most out of the experience and
Increase the chance of
observing wildlife, be as quiet
as possible whilein the park.
2. On hikes, wak behind the
leader at dl times. Runningis
not permitted.

3. All plantsand animals
within the park are protected.
Breaking plants and harming
animals are prohibited in dl
state parks. Thisalowsfuture
vigitors the same opportunity
to enjoy our natural resources.
4. Picnic in designated picnic
areasonly. Help keep the park
clean and natural; do not litter.

Mount Mitchell State Park, NC

5. In case of accident or
emergency, contact park staff
immediately.

Following the Trip:

1. Complete the post-visit
activitiesin the Environmental
Education Learning Experi-
ence packet.

2. Build upon the field experi-
ence and encourage partici-
pants to seek answvers

to questions and problems
encountered at the park.

3. Relate the experienceto
classroom activitiesand
curriculum through reports,
projects, demongtrations,
displays and presentations.

4. Givetedtsor evauations,
If appropriate, to determine if
students have gained the
desired information from the

experience. See Assessment

section of each activity for
Idess.
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5. Fleawritten evaluation of
the experience with the park.
Evduation formsare available
in the activity packet on page
8.3.

Park Information:

Mount Mitchd| State Park
Route 5, Box 700
Burnsville, NC 28714
Tel: (828) 675-4611

Fax: (828) 675-9655
E-mail:

momi @yancey.main.nc.us

OfficeHours:

8:00 am.- 5:00 p.m.
Monday - Friday
Hoursof Oper ation:

Nov. - Feb. 8:00 am. - 6:00 p.m.
March, Oct. 8:00am. - 7:00 p.m.
April, May, Sept. 8:00am. - 8:00 p.m.
June - Aug. 8:00am. - 9:00 p.m.
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| ntroduction to the Activity Packet for

Mount Mitchdl State Park

The Environmental Educa-
tion Learning Experience,
Alpine Forest, providesa
series of hands-on activitiesfor
the classroom and the outdoor
setting of Mount Mitchdll
State Park. Thisactivity
packet, designed for grades 3
through 6, meets established
curriculum objectives of the
North Carolina Department of
Public Ingtruction’s Standard
Course of Study. Threetypes
of activities are included:

1) pre-vidt activities

2) on-dteactivities

3) pogt-vist activities

The on-gte activitieswill be
conducted at the park, while
pre-vist and post-vist
activities are designed for the
classroom. Pre-vigt activities
should be introduced prior to
the park visit so that students
will have the necessary back-
ground and vocabulary for the
on-Ste activities. We encour-
age you to use the post-vist
activities to reinforce concepts,
skills and vocabulary |earned

Mount Mitchell State Park, NC

in the pre-visit and on-site
activities. These activities may
be performed independently;
however, they have been
designed asa seriesto build
upon the students newly
gained knowledge and
experiences.

The Environmental Educa
tion Learning Experience,
Alpine Forest, will exposethe
studentsto the following major
concepts:

» Spruce-Fir Forest
Ecosystems

* TreeAnatomy and
Physiology

 Exotic and Native Species

* Limiting Factorsand
Soruce-Fir Forest Dedine

» Decomposition

* Inter dependence of
Plantsand Animals

» Preservation of Natural
Areas

» Stewar dship of Natural
Resour ces

15

Thefirst occurrence of
vocabulary words used in
these activitiesisindicated in
bold type. Their definitions
arelisted in the back of the
activity packet. A list of the
reference materialsused in
developing the activities
followsthe vocabulary list.

This document was
designed to be reproduced, in
part or entirety, for usein
North Carolina classrooms. I
you wish to photocopy or adapt
it for other uses, please credit
the N.C. Divison of Parksand
Recrestion.

Note:

The on-gite activities will be
outdoors and could expose the
students to cold conditions,
ticks and insects. Accessibility
to some areas may be difficult
for persons with special needs.
When conducting the on-site
activities, please remember that
collecting specimens of any
kind in the park is prohibited.

B i .
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April 2001



Activity Summary

The following outline provides a brief summary of each activity, the major concepts
introduced and the objectives met by completion of the activity.

|. Pre-Vigt Activities

#1 Canada Down South (page 3.1.1)

In this activity, students will play a card game to learn about the changes in natural com-
munities at different elevations in the southern Appal achians.

Major Concepts:
* Natural communities
» Community diversity with change of elevation
* Identifying plants and animals

Learning SKills:
» Observing, classifying and communicating
* Organizing and analyzing information

Objectives:
* Describe five different natural communities you would encounter as you ascend
Mount Mitchell.
» Name four plants and four animals from each of these natural communities.
* List two environmental factors which bring about changes in natural communities
between 0 and 6,000 feet above sealevel in North Carolina

*2 TheHuman Tree (page 3.2.1) "
Students will participate in asimulation to learn, or review, basic

tree anatomy and physiology. During a second simulation, students will
be introduced to the limiting factors that impact Fraser firs at Mt. Mitchell.

Major Concepts:
* Tree anatomy and physiology
* Air pollution
* Insect pests
* Limiting factors

L earning SKills:
* Observing, classifying, communicating and predicting
* Participating in creative interpretations
» Applying concepts and ideas
Objectives:
* List three or more parts of atree and describe their functions.

* List three limiting factors that impact the Fraser firs at Mt. Mitchell,
and describe how each factor affects the physiology of the tree.

Mount Mitchell State Park, NC 21.1 April 2001



#3 Acid from the Skies (page 3.3.1)

Students will simulate the effects of acid rain on a variety of objects by experimenting
with household acids and uncooked eggs, pennies, and plants. They will then relate their
experiences with acids in the classroom to acid rain in the environment outside the classroom
by completing a worksheet that illustrates where the acid in our atmosphere comes from and
how it may affect the environment. Also, in an activity involving balloons, they will portray
acid rain producers and things affected by acid rain.

Major Concepts:
 Acidity and pH
 Acid rain formation
» Effects of acid deposition on plants

L earning SKills:
 Observing, communicating,
experimenting and predicting
» Measuring, averaging and graphing
» Applying and expanding information
Objectives:
* Predict and observe the effects of household acids on nonliving objects and plants
inside the classroom.

» Using experimental results, predict how acid rain might affect living and nonliving
things in the environment outside the classroom.
 Draw or list two sources of acid rain.

» Given alist of terms, correctly label a diagram depicting acid rain formation and its
possible effects.

*4 Invasion of theAlien Adelgid (page 3.4.1) J—
Students will use soda straws to simulate the effect of the balsam N RET
woolly adelgid attack on Fraser firs. Studentswill identify the difference ,i!'?":-l.:.‘f"': ot

between native and exotic species, and between exotic species and inva- \
sive exotic species. They will discover how an invasive species, the el a¥y |
bal sam woolly adelgid, came to exist on Mt. Mitchell. "

Major Concepts: e
* Native and exotic species '
* Invasive exotic species
» Balsam woolly adelgid

L earning SKills:
 Observing, communicating, inferring and predicting
» Applying concepts and ideas
Objectives:
* Define exotic species and explain how invasive exotics threaten native plants and
animals.
* |dentify one invasive exotic species at Mt. Mitchell State Park.
» List the effects of the balsam woolly adelgid on the spruce-fir forest ecosystem.

* Participate in an activity that demonstrates the physiological effects of the balsam
woolly adelgid on Fraser fir trees.

Mount Mitchell State Park, NC 21.2 April 2001



1. On-Site Activities

"1 Meet aTree (page4.1.1)
The students will collect datafrom several small plots along the Balsam Trail at Mount

Mitchell State Park. They will identify each tree species within the plot and l
estimate each tree's diameter. Students will also measure the pH of the soil in \{/

their plot. “
Major Concepts: &
 Ecology of the spruce-fir forests of the southern Appalachians S
* Plot sampling methods \
* Soil pH
L earning SKills:
» Observing, classifying and communicating
* Interpreting data and making inferences
» Measuring
Objectives:
e |dentify the four most common trees on Mount Mitchell.

» Determine the number of treesin aplot. »;,,
» Measure each tree's diameter at 4 1/2 feet above the ground

» Determine the soil pH.

5o }‘/
w’”*. / ,.’4.* . /7//' : ’,, 4 7,/; b z;f/"’/’f‘

A'v,/

*2 Mt. Mitchell — A Sense of Place (page 4.2.1)
Educators will lead the students in a guided story that allows them to use their imagina-
tions to experience life as a Fraser fir at Mount Mitchell. Studentswill also participate in a

silent hike along the Balsam Trail.

Major Concepts:
* Lifecycleof atree
* Spruce-fir forest
* Interdependence of plants and animals

L earning SKills:
» Communicating and observing
» Responding personally and creatively to a story/experience
Objectives:
» Observe and describe three different plants and three different animals inhabiting the

spruce-fir forest on Mt. Mitchell.
* Describe the condition of the trees on Mt. Mitchell and list two possible causes of tree

mortality.
» Complete ajournal entry with observations, sketches, poetry, or other written

response after participating in aguided imagery activity on Mt. Mitchell.

Mount Mitchell State Park, NC 2.1.3 April 2001



#3 Planting for Tomorrow (page 4.3.1)
By planting trees at Mt. Mitchell State Park, students participate in a stewardship activity
and express their appreciation for trees.

Major Concepts:
* Benefits of trees
* Planting trees
 Spruce-fir forest decline

L earning SKills:
» Observing, measuring, inferring, predicting
* Participating in astewardship activity
» Graphing and interpreting data

Objectives:
 Observe and describe the condition of Fraser firs on Mt. Mitchell.
o List two limiting factors that stress Fraser firs on Mt. Mitchell.
o List at least three ways that trees benefit people.
 Successfully plant Fraser fir seedlings on Mt. Mitchell, or observe and measure trees
that were planted by other groups.

1. Post-Vigt Activities

#1 Forest Game (pageb5.1.1)
Through a game, students will experience some of the factors that limit tree growth.

Major Concepts:
» Environmental factors affecting forest growth

L earning SKills:
« Communicating and observing
* Participating in creative interpretations
» Applying concepts and ideas

Objectives:
o List five limiting factors that can
adversely affect natural communities.
* List three waysto help protect the
spruce-fir forest.

Mount Mitchell State Park, NC 21.4 April 2001



#2 Forest Stewar dship (page 5.2.1)

Students write forest stewardship plans outlining responsible actions they can take to
improve the health of trees and forests.

Major Concepts:
* Conservation of natural resources
» Stewardship
 Responsible environmental action

L earning SKills:
» Writing a stewardship plan
» Carefully considering consequences of actions

Objectives:

o List at least two stewardship actions individuals

can take to improve the health of trees and
forests.

» Explain the positive consequences of each
action listed above.

* Define at least two of the four types of
responsible action: ecomanagement,
persuasion, consumerism, and political
action.

» Choose one type of responsible
environmental action and write aforest
stewardship plan, outlining the stepsin
taking action.

*3 Recyclea Forest — Leavea L ogAlone (page5.3.1)

Students will listen to a story to learn why rotting logs are important to the health of the
forest community. They will participate in asimulation to learn how avariety of decomposers
work together to break down dead trees.

Major Concepts:
» Decomposers and decomposition
* Forest resource management

L earning SKills:
* Participating in creative interpretations; listening
» Applying concepts and ideas
* Observing, classifying, communicating and predicting

Objectives:
* List three decomposers and describe their role in returning dead trees to the soil.
» Explain why park managers often choose to leave dead trees and logs alone.
* List prosand cons of not disturbing dead trees or logs on school property or in
students' neighborhoods.

Mount Mitchell State Park, NC 2.1.5 April 2001



Corrdation Chart

Pre-Visit Activity *1: Canada Down South, p. 3.1.1

Note to classroom teachers: The following Correlation Chart shows how each
activity in this Environmental Education Learning Experience (EELE) correlates with the
North Carolina Department of Public Instruction (DPI) objectives in science, mathematics,
socia studies and English language arts. The activities are listed in the order in which they
appear inthisEELE. The recommended grade levels are listed along the side of the chart.
Notice that only the objective numbers are listed. Use your DPI Teacher Handbook for
each subject areato get a complete description of the objectives in that subject area.

Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.02 1.2,1.3,15, 2.3, 8.3 1.15, 2.12, 2.13
Nature of Science 2.7,3.1,3.12 Skill Goal |
4 1.03 1.1,2.2,2.4, 32,42 1.2,1.15
Nature of Science 3.1, 3.8 Skill Goal |
5 1.01, 1.04 1.1,2.2, 2.4, 4.2
Nature of Science 1.2,1.4,35
6 2.03
Nature of Science 13,2.1,23, 17,113
3.2,3.9
Pre-Visit Activity ¥2:. TheHuman Treg, p. 3.2.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01, 1.02, 1.03 1.2, 1.5, 2.3, 2.7, 4.2
Nature of Science 3.1,3.12 Skill Goals | & II
4 1.03 1.1,2.3,2.4,
Nature of Science 3.1,3.8
5 1.04, 1.06 1.1,2.2,2.4,
Nature of Science 3.1, 3.6
6 2.01, 2.03 1.1,2.3,3.2,39
Nature of Science
Mount Mitchell State Park, NC 221 April 2001



Corrdation Chart

Pre-Visit Activity #3: Acid from the Skies, p. 3.3.1

Grade Science English Lang. Arts Soc. Studies Mathematics
= 1.01,1.02,1.04 1.2,1.3,1.5, 2.3, 6.2,6.3,8.3,9.3 2.6,2.7,4.1,
Nature of Science 2.7,3.1, 3.7, 3.9, Skill Goals | & Il 42,43,4.4,
Science Inquiry 3.10, 3.11, 3.12, 45, 4.7
Personal & Social 54,64
Perspectives
4 1.03 1.1, 2.3, 2.4, 2.5, 2.3,5.3,94,11.2, |2.7,4.2,4.3,
Nature of Science | 2.6, 3.1, 3.2, 3.8, 11.3 4.4,45,4.6
Science Inquiry 6.1 Skill Goals | & 11
Personal & Social
Perspectives
5 1.03, 1.04, 1.06, 1.1,2.2,24, 3.1, 2.3,5.2,5.3 4.1,4.2,4.3, 4.6,
4.01, 4.02, 4.03 3.6, 3.10, 3.12, Skill Goals | & 1 4.8
Nature of Science 6.2
Science Inquiry
Personal & Social
Perspectives
6 1.03, 2.01, 2.03, 1.3,2.2,3.2,39, | 52,53 41,44, 45, 4.6
2.04 4.1,5.7 Skill Goals | & 11 47 48 4.9
Nature of Science
Science Inquiry
Personal & Social
Perspectives
Pre-Visit Activity 4. Invasion of the Alien Adelgid, p. 3.4.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01,1.02,1.03 1.2,15, 2.3, 2.6, 6.1,6.2,6.3,9.3
Personal & Social | 2.7, 3.1, 3.9, 3.10, Skill Goals | & Il
Perspectives 3.11,4.4,4.7,4.8
4 1.01, 1.02, 1.03 1.1, 2.3, 2.4, 3.1, 2.3,4.2,5.2,5.3,
Personal & Social | 3.2, 3.8, 4.1, 5.1, 9.4,11.3
Perspectives 6.1 Skill Goals | & 1l
5 1.02, 1.03, 1.06 1.1,2.2,24, 3.1, 2.3,3.1,5.2,5.3,
Personal & Social | 3.6, 5.1, 6.2, 6.6 6.3, 11.3
Perspectives Skill Goals I & 11
6 2.03, 2.04 2.2,3.2,3.9,4.1, 3.1
Personal & Social | 5.4, 5.10, 6.2 Skill Goal |
Perspectives
Mount Mitchell State Park, NC 222 April 2001



Corrdation Chart

On-Site Activity “1: MeetaTree, p.4.1.1

Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01, 1.02, 1.03, 1.2,1.3,15, 2.3, 2.6,2.8, 2.12,
2.01, 2.02, 2.03 3.1,3.7,3.9,3.10 35,4.1,4.2, 4.4
Nature of Science 3.11, 3.12
Science Inquiry
4 1.03 1.1, 2.3, 2.4, 2.7,4.2,4.3,4.4,
Nature of Science 3.1,3.2,3.8 4.5
Science Inquiry
5 1.03, 1.04, 4.04 1.1,2.2,2.4, 2.5,2.9,4.3, 4.5,
Nature of Science 3.1, 3.6 4.6
Science as Inquiry
6 1.01, 1.02, 2.03 1.1, 2.1, 2.3, 2.6, 3.6,4.2, 4.4,
Nature of Science 3.2,3.9 4.8,4.9
Science Inquiry
On-SiteActivity *2: Mt. Mitchell — A Sense of Place, p. 4.2.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01, 1.02, 1.03 4.1,4.6, 4.7,
Nature of Science 5.4,6.2
4 1.01, 1.03 4.6,5.1, 6.1,
Nature of Science 6.4, 6.6, 6.7
5 1.03, 1.04, 1.06 5.1,5.5,6.2,6.5
Nature of Science
6 2.01, 2.03 4.1,5.4,5.7,
Nature of Science 5.10, 6.2, 6.7

Mount Mitchell State Park, NC
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Corrdation Chart

On-SiteActivity 3. Planting for Tomorrow, p. 4.3.1
Grade Science English Lang. Arts Soc. Studies M athematics
3 1.01, 1.02, 2.01, 1.2,1.3, 2.3, 1.2,6.1,6.3,9.3, 2.6, 2.8,
2.02 3.1, 3.7 11.2,11.4 4.1,4.2,4.4
Science Inquiry Skill Goals I, 11l &
Personal & Social \Y
Perspectives
4 1.03 1.1, 2.3, 2.4, 2.3,5.2,5.3,7.5, 2.7,2.10, 4.2,
Science Inquiry 3.1,3.2,38 8.2,9.4,11.3 4.3,4.4,45
Personal & Social Skill Goals I, 11l &
Perspectives \Y
5 1.04 1.1,2.2,2.4, 2.3,5.2,5.3,9.2 2.2,2.9,4.3,
Science Inquiry 3.1,3.6,3.10 Skill Goals I, Ill & 4.5,4.6
Personal & Social \Y
Perspectives
6 1.01, 1.02, 1.03, 1.1,1.3, 2.1, 2.12,4.1,4.2,
2.03 3.2,3.9 4.4
Science Inquiry
Personal & Social
Perspectives
Post-Visit Activity 1. Forest Game, p. 5.1.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 |1.01,1.02,1.03 1.2,2.3,31, 3.7 1.2,4.2,6.2,6.3,
Personal & Social 93,114
Perspectives Skill Goals I, 11l & IV
4 1.03 1.1,2.3,24,3.1, 2.3,5.2,5.3,7.5,
Personal & Social |3.2, 3.8 8.2,9.4
Perspectives Skill Goals I, 1l & IV
5 |[1.04,1.06 1.1,2.2,24,3.1, 2.3,5.2,5.3
Personal & Social |3.10 Skill Goals I, Il & IV
Perspectives
6 2.01, 2.03, 2.04 1.3,2.2,32
Personal & Social
Perspectives
Mount Mitchell State Park, NC 224 April 2001



Corrdation Chart

Post-Visit Activity #2: Forest Stewardship, p. 5.2.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01, 1.02, 1.03 1.2,13,15,23, |[1.1,1.2,1.3,3.1,4.2,
Personal & Social| 2.7,3.1,3.3,3.7, |4.4,5.3,6.3, 9.3,
Perspectives 3.10,4.7,5.4,6.3, (11.2, 11.4 -- Skill
6.4 Goals I, II, Il & IV
4 1.03 11,23,24,26, |2.3,5.2,5.3,75,8.2,
Personal & Social| 3.1, 3.2,3.8,6.1 [8.3,9.1,9.2,9.4,
Perspectives 11.3 -- Skill Goals I,
i, &1V
5 1.04, 1.06 1.1,22,2.4,31, |2.3,5.3,7.3,8.2,
Personal & Social| 3.6, 3.10,3.12, |11.3 -- Skill Goals I,
Perspectives 5.1,6.2,6.6 I, &1V
6 1.03, 2.01, 2.03 1.1,1.3,21, 2.2,
Personal & Social| 3.2, 3.8, 3.9, 4.1,
Perspectives 5.7,5.10, 6.2, 6.7
Post-Visit Activity *3: Recyclea Forest — LeavealLogAlone, p. 5.3.1
Grade Science English Lang. Arts Soc. Studies Mathematics
3 1.01, 1.02, 2.01, 12,23, 2.7, 3.1, 1.1,4.4,93,11.4
2.03,2.04 3.7,3.9, 3.10, 4.3, Skill Goals I & Il
Nature of Science 5.4, 6.4
Personal & Social
Perspectives
4 1.01, 1.02, 1.03 1.1,2.3,3.1, 3.2, 2.3,5.2,5.3,
Nature of Science 3.8,6.1 8.2,9.4
Personal & Social Skill Goals | & 1
Perpectives
5 |1.02,1.04,1.06 1.1,2.2,2.4,3.1, 5.2,5.3
Nature of Science | 3.6, 3.10, 3.11, Skill Goals I & Il
Personal & Social 5.1, 6.2
Perspectives
6 1.01, 1.03, 2.03, 1.1, 1.3, 2.1, 3.2,
2.04 3.9,4.1,5.4,6.2
Nature of Science
Personal & Social
Perspectives
Mount Mitchell State Park, NC 225 April 2001



PreVist Activity “1

Canada Down South

Major Concepts:
* Natural communities
o Community diversity with
change of elevation
e Identifying plants and
animals

L earning Skills:
 Observing, classifying and
communicating
 Organizing and analyzing
information

Subject Areas:
» Science
» English Language Arts
* See the Activity Summary
for a Correlation with the
DPI objectivesin these
subject areas.

L ocation: Classroom

Group Size: 30 students
Estimated Time: 20 minutes
Appropriate Season: Any

Materials:

Provided by the educator:

Per student: One copy of
Student’ s Information and
Mountain Community Fact
Sheet

Per group: Deck of Mountain
Community Cards

Mount Mitchell State Park, NC

Objectives:

* Describe five different
natural communities you
would encounter as you
ascend Mount Mitchell.

* Name four plants and four
animals from each of
these natural communities.

e List two environmental
factors which bring about
changesin natural
communities between 0
and 6,000 feet above sea
level in North Carolina.

Educator’s Information:

n this card game, students

will learn about the plants
and animals that make up
five different natural
communitiesin the
Piedmont and mountain
regions of the southeastern
United States. They will
learn which plants and
animals are common to
severa natural communities
and which are found only in
one community.

311

I nstructions:

1. Have the students read the
Student’s Information sheet,
then hand out a copy of the
Mountain Community Fact
Sheet to each student.
Divide the classinto groups
of four. Give each group
one set of Mountain
Community Cards (60
cards). Cut the cards apart
asindicated. If desired,
laminate them for durability.

2. Explain to the students
that the object of the gameis
for each player to make as
many natural community
“books” as possible out of
the cards in hisor her hand.
The students will need to
refer to their Mountain
Community Fact Sheet to
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determine which cards will
make abook. A book
congists of four cards that all
come from the same
community type. The four
cards must be different plants
or animals from the same
community type. Books are
laid down on the table face up.

3. To play the game, the
dealer deals eight cards to
each player, starting with the
player on the dealer’s | ft.
Have the dealer place the
leftover cards in a stack face
down in the center of the
table, with the top card
turned over and placed
beside the stack as the start
of the discard pile.

The player to the right of
the dealer starts the game.
He or she will draw acard
from the stack or pick the
card presently on top of the
discard pile. If the player can
use the new card, he or
she does so, laying down any
natural community books
held. When laying down a
book, the player must name
aloud the natural community
it represents. He or she will
then discard one card into the
discard pile, face up. If a
card drawn from the stack
cannot be used, it can be
discarded. Play continuesin
this manner.

4. If aplayer runs out of
cards at the end of histurn,
he or she draws four cards
from either the stack or
discard pile.

5. When the stack has been
used up, the discard pileis

Mount Mitchell State Park, NC

shuffled, then turned over
and used as the stack. Play
continues until thereisno
longer a stack or discard pile
or when only one player is
left holding cards.

6. The player with the
greatest number of natural
community bookswins.

Assessment:

On five different pieces of
construction paper, writein
large print the names of the
five natura communities
covered in this activity.

Tape the pieces of paper on
thewall in different areas of
the room.

Ask each person in every
group to draw acard from
their deck of Mountain
Community Cards; pick one
natural community that the
plant or animal identified on
that card livesin; and go to
that community (identified
on the pieces of paper on the
wall).

312

Once the students have
arrived at their community,
they should talk with other
members of the community
about who they are, where
they live, and how they
depend on other members of
the community for survival.

Give each group 15
minutes to prepare a brief
skit or presentation about
their natural community (the
elevation, primary
vegetation, etc. and the
relationships between the
plants and animalsliving
there.

Extension:

Assign each student a
different member of various
natural communitiesto
research and write a brief
report about. Ask the
students to share the
information they have
learned about the different
plants and animals with the
class.

black bear
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Student’s I nfor mation

ould you believe
that you can travel
to aplace very

much like southern Canada
and still bein North Carolina?
You can, and here swhy:

During the past two million
years, eroson and other forces
have changed the mountains
of North Carolina. During the
last Ice Age, glaciers (wide,
thick rivers of ice) covered
much of what is now the
northern United States. As
these glaciers dowly moved
south from the polar regionsto
present day Illinoisand
Indiana, they brought colder
wesgther into the southern
United States.

Some animals and plants
that lived in the North spread
south ahead of the glaciers,
since the wegther was warmer
inthat direction. Although
the climate in the South was
colder during the Ice Age than
it had been previoudly, it was
not as cold asthe climatein

northern places that were
covered by the glaciers.
Animasand plantsfrom the
North were ableto livein areas
that had been too warm for
them beforethe Ice Age.

Thousands of years passed,
and the earth gradually
warmed up. Theglaciers
shrank asthey melted back to
thefar North, and the climate
in the South warmed up again.
Some cold-westher plants and
animals followed the melting
glaciers north. Others could
now live only in the coldest
places in the South — moun-
tain tops above 5,500 fet, such
asthoseof theBlack Mountains

Today, we il find plants
and animalsin North Carolina
that are adapted to cold
weather similar to that in the
northernmost United States
and southern Canada. They
live on the peaks of the south-
ern Appa achian mountains.
Some of these plants and ani-
mals have changed over time

Into distinct speciesand live
nowhere esein the world.

The plants and anima s that
live a the top of these moun-
tains are adapted to the cold,
whereas the plants and animals
that livein thevaleysare
adapted to awarmer climate.
Between these valey and
mountain communitiesisa
gradient in westher conditions
from warm to cold, withawide
variety of plants and animals
living along this gradient.

If you wereto travel from
North Carolinato Canada by
car, you would notice that the
plants growing by the roadside
and infields and forests begin
to look different asyou
traveled farther north. That's
because the average temp-
erature drops around 3 degrees
Fahrenheit for every 300
milesthat you travel north. The
farther north, the cooler the
climate. Plantsthat grow well
in the lower elevations of
North Carolina generdly do

Mount Mitchell State Park, NC
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not do well in southern
Canada. On the other hand,
cold-loving plants that thrive
in southern Canadawould find
North Carolina’s climate in the
Piedmont or coastal plain too
hot. But traveling north is not
the only way to find acooler
climate. Here'show you can
takeaquick trip to aforest like
that of southern Canada
without ever leaving North
Cardlina. If youwereto climb
1,000 feet up the side of a
mountain, you would find the
climate approximately three
degrees Fahrenheit cooler than
it waswhere you started. |If
you began your trip at sea
level and kept going until you
reached the top of a 6,000 foot
mountain, how much cooler
would it be at the top than it
was a the beach where you
started (O feet dtitude)?

Solution

Step 1. 6,000ft+1,000ft=6
Step 2 6x3 =18

Answer: Thetemperature

would be 18" F cooler at the
top of the mountain.

Mount Mitchell State Park, NC

Suppose you wereto hike
the Mount Michell Trail that
darts at the Black Mountain
Campground near Busick
(2,800 feet above sealevd)
and ends at the summit (6,684
feet dbove sealeve). You
would pass through the same
types of forests and climate
changes as you would if you
drove north to southern
Canadal Thereisabout 12 de-
grees Fahrenheit differencein
temperature from the base of
Mount Mitchell to its summit.

Here's how to calculate the
temperature drop on thetrall:

Step 1: Find the differencein
€levation between the summit
and the Black Mountain
Campground at the base of
thetrail: 6,684 - 2,800 = 3,834
Step 2:3,884 ft.+ 1000 ft =3.9
Step 3:39x3° =117°F

The Mountain Community
Fact Sheet lists some of the
plants and animalsthat livein
the natural communities
found on the dopes of the

Black Mountain Range. Some
of these plantsand animalsare

314

found in only one type of
natural community. For
example, Fraser fir treesare
found only in the spruce-fir
forest community. Inthe
southern Appalachians, spruce-
fir forests generally occur
above 5,500 feet. Some
animals, such asthe white-
tailed deer, are so adaptable
they can be found from the
coast to the cool mountain
tops, living in all the natural
communities.

You will be playing agame
where you match up four cards
representing four members
of the same natural commu-
nity. Fivedifferent natural
communities found on the
dopes of the Black Mountain
Range are represented in this
game: oak-hickory forests,
cove hardwood forests,
northern hardwood forests,
mountain balds, and spruce-fir
forests. There are more than
five naturad communities
found in the Black Mountains,
but only five are used in this
game.
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Mountain Community Fact Sheet

Herearefive natural communitiesfound at different eevations on the dopes of the Black
Mountains:

Oak-Hickory Forest

At lower devations (below 3,500 feet), we find oak-hickory forests. .
These forests occur over the south- and east-facing outer dopes of the Blue . '4‘:‘4%*

Ridge Mountains below 3,500 feet and in the interior mountain basins. The
most common trees are white, red and chestnut oaks, but black and
scarlet oaks are plentiful aswell. 1n the oak-hickory forests we find:
white oak gray squirrel red oak
black bear red maple white-tailed deer
pignut hickory wild turkey white pine
striped skunk raccoon eastern box turtle

Cove Hardwood Forest

In especialy damp areas at lower elevations, we find cove hardwood forests.
These forests occur in the southern Appaachians in sheltered mountain valleys
on north- and east-facing dopes from 1,500 to 4,500 feet. Coveforestsare

Thisforest includes:

American beech white-tailed deer red oak
gray squirrel yellow poplar eastern box turtle
sugar maple black bear

Northern Har dwood Forest

At higher eevations, between 3,500 and 5,500 feet, we find northern hardwood
forests. These forests are like those found in the New England states. Inthem we
find:

American beech eastern box turtle sugar maple
spotted salamander yellow birch black bear
eastern hemlock red squirrel white-tailed deer
Appalachian cottontail rabbit gray squirrel raccoon

Mount Mitchell State Park, NC 3.15 April 2001



Mountain Balds

At these same devations (3,500 - 5,500 ft.) we find some mountain tops that have few or no
treesat dl. Thesearecdled bads. There aretwo very different types of balds. heath balds and
grassy balds. Heath balds are mainly composed of woody shrubs such as mountain laurel, while
grassy balds are composed of grass, mosses and other nonwoody %=L
plants. Plants and animals found on baldsinclude:

grasses white-tailed deer _
wild turkey sedges %/
mountain laurel red-tailed hawk e
northern saw-whet owl eastern cottontail rabbit
rhododendron eastern screech-owl
meadow jumping mouse peregrine falcon
Spruce-Fir Forest

At the highest elevations of the southern Appalachians, over 5,500 feet, we
find spruce-fir forests. These are like the forests in southern Canada and the
northern United States. In these forests we find:

red spruce northern flying squirrel
dark-eyed junco mountain ash

yellow birch rhododendron

yellow coneflower long-tailed weasdl

northern saw-whet owl black bear

Fraser fir white-tailed deer

cedar waxwing Appaachian cottontail rabbit
mountain laurel red squirrel

Mount Mitchell State Park, NC 3.1.6 April 2001
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Mountain Community Cards - Backing Sheet
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Mountain Community Cards

M
RIS
Awmy r l\\\‘ Wiat e

1 \\\\‘
5 ‘\Q_\\]\&\!I\ e

3 NY

meadow jumping mouse

S

mountain ash

long-tailed wease!

Mount Mitchell State Park, NC 3.19 April 2001



Mountain Community Cards - Backing Sheet
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Mountain Community Cards
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Mountain Community Cards - Backing Sheet
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Pre-Vigt Activity *2

Major Concepts:
 Tree anatomy and
physiology
* Air pollution
* |nsect pests
 Limiting factors

L earning Skills:
 Observing, classifying,
communicating and
predicting
* Participating in creative
interpretations
» Applying concepts and
ideas
Subject Areas:
» Science
» English Language Arts
* See the Activity Summary
for a Correlation with the
DPI objectivesin these
subject areas.

L ocation: A large indoor play
space or outside areais recom-
mended

Group Size: 27 to 30 students
Estimated Time: 1 hour
Appropriate Season: Any

Materials:

Provided by the educator:
Per class: Slips of paper with
names of tree parts, paper
bag, ball of yarn or string
Per student: One copy of
Student's Information

Credits: Adapted from
Project Learning Tree: Envi-
ronmental Education Activity
Guide (Pre K-8), Activity #63,
“Tree Factory,” pp. 223-227.

Mount Mitchell State Park, NC

Objectives:

* List three or more parts of
atree and describe their
function.

e List three limiting factors
that impact the Fraser firs
at Mt. Mitchell and
describe how each factor
affects the physiology of
the tree.

Educator’s I nformation:
This pre-vigit activity
gives teachers a kinesthetic
strategy for introducing
important vocabulary words
used in the on-site activities.
Students will participatein a
simulation to learn, or review,
basic tree anatomy and
physiology. During a second
simulation, students will be

321

TheHuman Tree

introduced to the limiting
factor s that impact the Fraser
firsat Mt. Mitchell. A basic
understanding of how trees
become sick will help the
students make sense of what
they observe during their visit
to Mt. Mitchell State Park, or
similar areas with spruce-fir
forests.

Important Note: The
information given in the
second simulation presents
theories that scientists have
advanced to explain the
recent changes in the spruce-
fir forest. Forest ecologists,
like medical doctors, do not
always agree on the diag-
noses and treatment of their
patients. Thisisespecially
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truein trying to determine
the effects of acid rain, a
relatively new phenomenon.
Laboratory studies demon-
strate a variety of patholo-
gies when trees and food
crops are exposed to acid
rain and/or ozone. However,
scientists are still investigat-
ing what is actually happen-
ing to red spruce and Fraser
firsin the environment of
Mt. Mitchell. Many factors
such as pests, severe westher,
logging and air pollution
could be interacting in very
complicated ways. Because
our current knowledgeis
limited, it isdifficult to give
an accurate prognosis for the
Mt. Mitchell spruce-fir
forest. Will thetrees
become sicker, as some
scientists predict, or will the
forest recover? Inthis
activity, we have attempted
to provide the teacher with
simple explanations of
complicated theories. We
hope that our simulation will
not frighten the children, or
put undue emphasis on one
limiting factor over the others.

I nstructions:

1. Study the Student’s Infor-
mation; photocopy for your
studentsif desired. Prepare a
dlip of paper for each student
by writing the name of atree
part on each dlip. Usethe
following formulaif you
have 27-30 studentsin your
class: Heartwood (1),
Sapwood (2), Taproot (1),
Lateral roots (2), Cambium
(3), Phloem (5), Bark (7),

Mount Mitchell State Park, NC

L eaves or needles (4), Limiting factors (3-5). If you have
fewer that 27 students, adjust the numbers as necessary.
Finally, make four “branches’ for your tree by cutting yarn
or string into four, six-foot (1.8 m) lengths.

2. AsK your students to compare atree with ahuman. Make
achart on the chalkboard or overhead. For example:

Human Tree (Suggested Student Response)
Torso (Trunk)
Arms (Branches)
Legs (Roots)
Hair/skin (Bark)
Blood (Sap)
Arteries/veins (Tree spipes- sapwood & phloem)
Bones (skeleton) (Heartwood)
Stomach & Intestines | (Leaves)
Lungs (Stomata or holesin leaves)

The teacher should write human parts on the |eft side of
the chart and solicit responses from the students for the right
side. If students have difficulties with this exercise, ask them
to read the Student’s Information to learn more about the
parts of atree and try again.

3. Continue the comparison by asking students to list health
problems or diseases that people can experience and relate
these to problems that can affect trees. For example:

People sHealth Problems TreegsHedlth Problems
Broken bones Broken branches
Tooth decay Heart rot or other wood rot
Cancer Burl (looks like awart on atree)
Cut/wound Bark removed & sap dripping out

Parasites (fless, ticks, tapeworms etc.) | Termites, beetles, aphids, etc.

Trees are attacked by bacteria,
infection and viruses too

Cold/infection/virus attack

4. Tell the students that they are going to create a human tree
by acting out the tree parts discussed in the Student’s Infor-
mation. First they will role-play a healthy tree and then they
will role-play asick Fraser fir tree on top of Mt. Mitchell.
Ask each student to pick a dlip of paper (prepared earlier)
from the bag to find out what role they will play. Those
students who have a piece of paper that says “limiting

factor” will help the teacher build the human treein the first
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simulation and role-play a
limiting factor that attacks
the Fraser fir in the second
simulation. (Or, the teacher
could also ask the “limiting
factor” studentsto join the
students who are role-
playing bark for the first
simulation only.)
Simulation #1 — The
Healthy Tree:

1. Take your students to the
large play space or outside
area. Ask them what tree
part supports the tree or acts
like a skeleton for the tree
(heartwood). The student
role-playing heartwood
should stand center stage,
show off his’her muscles,
and chant in aloud and
powerful voice, “I support; |
support.”

2. AsK students what tree
part transports water to all
parts of the tree (sapwood).
Have the sapwood students
join handsto form a small
circle around the heartwood.
These students chant,
“Gurgle, durp. Gurgle,
slurp. Transport water,” as
they raise their joined hands
up and down. Ask students
where the water in the
sapwood comes from
(absorbed by the roots). Ask
the student role-playing the
taproot to sit down with his/
her back againgt the sapwood.
Next, ask the lateral rootsto
lie down on the ground with
their feet toward the sapwood
and their arms and fingers
spread out to represent
rootlets and root hairs.
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Have the roots make loud
sucking noises (the more
disgusting the better).

NOTE — Besuretowarn
other studentsnot to step
on therootdl

3. At this point you may want
the tree partsto practice their
roles smultaneoudly:
Heartwood - “I support, |
support.”  Sapwood - “Gur-
gle, durp. Gurgle, durp.
Transport water.” Roots -
“Shhlluuuck! Shhlluuuck!”

4. Ask students where the
water in the sapwood travels
(to the leaves). Havethe
heartwood student hold the
ends of the four “branches’
(pieces of yarn or string that
you cut earlier). Give the
other end of each branch to
a student who represents
leaves. Ask the leaves what
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they do for the tree (make
food through photosynthe-
sis). Have the leaves flutter
their hands and chant in
high-pitched, high-energy
voices, “We make food; we
make food.”

5. Ask the leaves what
happens to al the food they
make using sunlight, air, and
water (it gets transported to
therest of thetree). Ask
everyone what part of the
tree transports the food from
the leavesto therest of the
tree (phloem). Havethe
“phloem” studentsjoin
hands and form alarge
circle around the sapwood.
Then have them simulate the
role of the phloem by reach-
ing above their heads and
grabbing (for food), and
then squatting and opening
their hands (releasing the
food) while chanting, “Food
tothetree! Food to thetree!”

6. Now, have the five groups
(heartwood, roots, sapwood,
phloem and |eaves) chant
their rolesone at atime.

7. Ask studentsif they’ve
left out an important part of
the tree. What layer produces
new sapwood and phloem to
keep the tree growing and
healthy? (cambium) Have
the “cambium” students
form a circle between the
phloem and the sapwood.
Tell them to sway from side
to side and chant, “New
phloem, new sapwood, and
cam-bee-um; new phloem,
new sapwood, and
cam-bee-um.”
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8. Ask students what final
component of their treeis
missing — it's something
that protects the tree (bark).
Have the “bark” students
lock arms and form acircle
that faces out from the center
of thetree. Ask them to look
tough. Have them march in
place chanting, “We are
bark, please keep out.”
Note: If the students are
unableto lock arms, have
them fold their arms across
their chests and swing the
upper part of their bodies
from side to side, asif they
are guarding the inside of
thetree. Again, their feet
should remain in one place
to prevent injury to the
students role-playing the
lateral roots!

9. Whenthetreeiscompletdy
assembled, have all students
act out and chant their parts,
one group at atime, and then
smultaneoudy.

Simulation #2 — Fraser
Fir Under Attack:

1. Once the students
understand how the tree
parts work together in a
healthy tree, they will role-
play atree under attack!

For this second simulation,
the students will be creating
a Fraser fir tree, one of the
major forest trees above
5,500 feet on Mt. Mitchell.
Tell the students to stay
where they are and continue
playing their assigned roles
but to also listen and react to
your directions. (The leaves
will actually become needles
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inthis skit.) The teacher
should ask the lateral roots
to reposition themselves by
sitting against the sapwood
students (in asimilar pose to
the taproot) in order to avoid
an accident. The“limiting
factor” students will role-
play the various outside
agentsthat are attacking the
Fraser fir tree. They should
listen to the teacher’s direc-
tions and work as agroup to
role-play one limiting factor
at atime. Thegod isto
make the action look redlitic,
but likereal actorson TV or
in the movies, the students
should not actually hit or
hurt another actor.

The teacher’s script
followsin regular type.
Additional directionsto the
teacher are giveninitalics
and brackets.

2. When we visit Mt.
Mitchell State Park, we will
see many dying or dead
trees. The Fraser fir treeson
Mt. Mitchell — and on other
southern Appalachian peaks
higher than 5,500 feet (1,675
meters) above sealevel —
are under attack from high
winds, ice storms, drought,
insects, and air pollution.
The first limiting factor to
affect the tree will be the
wind.

Winds, get in there and
blow the needles around and
make al the parts of the tree
shiver from the cold. Make
anoise that sounds like high
winds blowing. Itiswinter
time and the bitter winds are
blowing at speeds of more

324

than 100 miles per hour near
the top of Mt. Mitchell.
Bark, rub your arms and
legsand jog in placeto try
and stay warm! OK, every-
one playing atree part, do
your role-play, but give your
chantsin avery cold, shiv-
ery-sounding voice. One-
two-three-ACTION! [Allow
the studentsto role-play for
30 to 60 seconds.]

3. CUT! Everybody, stop
action! Thewindsblew so
hard this winter that a
branch on the west side of
the tree broke off. [Remove
one of the branches/needles.
Ask the student role-playing
this branch/needle to join
the other studentsrole-
playing limiting factors.]
Now it is summer time and
lots of insects are flying
around the tree. One insect
in particular isareal pest.
Its name is the balsam
woolly adelgid. It wasin-
troduced to North America
from Europe in the early
1900s. Students playing
limiting factors — you will
now become the balsam
woolly adelgids. Hold your
hands in front of you, pams
together, with your arms
straight to represent your
beak or mouthpart. Try to
stick your beak between the
“bark” studentsin order to
feed on the phloem, cambi-
um and sapwood. While
feeding, you are also inject-
ing your salivainto the tree.
Make high-pitched sucking
and spitting noises as you
feed onthetree! (Pleasedon’t
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actually spit!) Bark, try to
guard the tree, but remember,
you can’'t move your feet or
daptheinsects. Instead, use
your upper body to block
their attack. The balsam
woolly adelgids can crawl
around the treeto find a
weak place in the bark.
They might work together to
attack one particular spot.
Be tough bark, hang in
there!l OK, balsam woolly
adelgids attack and every-
body do your chants. One-
two-three-ACTION! [Allow
students 30 - 60 secondsto
role-play this phase of the
simulation.]

4. Cut! Stop action. Finaly,
fall has arrived. The balsam
woolly adelgids are dor -
mant. Fortunately these
insect pests did not do much
harm. The tree was healthy;
the bark was tough.

Yearsgo by. The Fraser
fir survives wind storms,
snow storms, and drought,
but now a mysterious enemy
IS coming — air pollution.
Scientists think there are
two types of air pollution
that can attack trees on Mt.
Mitchell — ozone and acid
rain. Both typesof air
pollution may harm the
needles that make food for
thetree. A